Abstract-PVT-hot components are as PVT cogeneration core equipment in the system, whose optical and thermal performance is an important factor affecting the system design and operation. Therefore, the paper innovatively presents the segmented PVT-hot water components based on the previous basic research work.This optimization design of the technology through the structure of absorber established a novel three-dimensional heat transfer model of segmented PVT components, and realized the system heat production control in the operation mode.According to different purposes a variety of refrigerant is achieved in the system running at the same time and different control.
I. INTRODUCTION
The development and utilization of renewable energy, such as wind energy, biomass energy and solar energy, is an important way to save fossil energy and solve environmental pollution [1] [2] . At present, the solar low-temperature hot water system and solar photovoltaic power generation system applications have been rapid development [3] [4] . In some areas, the economic and energy saving effects of home solar water heating systems have emerged [5] . Independent and grid connected photovoltaic power generation system is technically mature, but because of the high cost of power generation system, it is necessary to reduce the cost of photovoltaic power generation system to achieve. A new solar collector is called PVT, which combines photovoltaic power generation and solar thermal utilization at low temperature [6] .
The concept of collector in 1970s was put forward by literature, but it was not until nearly ten years of PVT collector was more and more attention, mainly because of the efficiency of the solar cell efficiency and solar collector efficiency with the increase of PVT collector is improved, and a new design of the PVT set the heat exchanger performance improvements. The main components of PVT collector for solar cell and a heat collecting plate, in order to reduce the heat loss of the heat collector, usually installed one or two layers of glass cover in the top of the battery, and on the back edge of a certain thickness of the insulation layer, all the parts finally as one with a metal frame package. At present, PVT heat collectors are reported to be flat and convergent. The flat plate PVT collector is simple in structure and can be processed on the basis of common heat collector, and it is easy to combine with building. Therefore, its research is wider than that of concentrator PVT collector. Depending on the cooling fluid of the collector, the PVT collector can be divided into a PVT liquid collector using water as a cooling fluid and an PVT air collector with air as a cooling fluid. In addition, the PVT collector can be divided into a covered PVT. collector and a non -cover collector.
PVT collector using laminated or adhesive technology will be solar cell components and solar collector in combination when the solar cell power generation, because the incident solar energy is converted to electrical energy ratio is about 15%, most of the rest of the energy is converted to heat, the heat by air or water recycling, hot water or heat air. PVT collectors produce heat at a temperature of 40~60 degrees. They are suitable for domestic hot water, heating and other public, civil or industrial areas, such as industrial drying and textile sectors, which have a large demand for low temperature heat. So far, the commercial application of PVT collector only PVT air collector, although PVT hot water collector has greater demand, but the collector of this type has not been commercialized. PVT collector has not been widely used because of the hand is due to the PVT collector, there are still some technical problems in manufacturing, such as between the battery pack and a collector two laminated; on the other hand, compared with the alone photovoltaic power generation system and ordinary solar collector system, whether PVT set the heat exchanger system has advantages in economic efficiency and further studies are required to prove. This paper will make a brief overview of the current PVT collector system, and compare the performance and economy of the PVT collector system, PVT system and solar collector system.
II. SEGMENTED PVT COMPONENTS
Research on photoelectric and photothermal performance analysis and structural optimization design of segmented PVT-hot water components, including:
1) the structure of the absorber (shown in Figure 1 ) and the influence of the operating parameters of the fluid in the tube on the flow characteristics of the working fluid in the endothermic medium and the photothermal efficiency of the PVT-hot water module;
2) the influence of the nonuniformity of the surface temperature of the absorber plate on the photoelectric efficiency of the PVT-hot water module;
3) the influence of subsection ratio of subsection PVT-hot water component on its heat production and output, and the optimum subsection proportion based on heat load demand. 
III. ESTABLISHMENT OF THREE DIMENSIONAL HEAT TRANSFER MODEL
The energy balance equations of the fluid in the downward flow and upward flow are as follows:
Among them, ( / ) c J kg K ⋅ is the mass specific heat of fluid, and ( / ) M kg s is the mass flow rate of U type fluid in pipe.
The energy balance equation (1) and (2) the definite solution condition is .
When
When .
The energy balance equation (1) and (2) are dimensionless as follows, , ,
Then the energy equations (1) and (2) can be reduced to two equations as follows,
The dimensionless definite solution of type (3) and (4) is , .
The energy balance equation (3) and (4) can be solved by the Laplace transform method. To this end, formulas (3) and (4) can be obtained by Laplace transformation of coordinate variables Z on both sides:
Where P is the Laplace transform symbol.
Simultaneous solution of equation (5), (6) and substituting its dimensionless definite solution condition can be obtained:
Simplification of formulas (7) and (8) 
The formula (9) and (10) are the results of the Laplace transformation of the energy balance equation (3) and (4) . In order to solve the energy balance equation, Laplace inverse transformation is needed. The following is the inverse Laplace transform. First of all, the inverse transformation of the formula (9) is carried out by means of identical transformations, and formula (9) can be transformed into Laplace:
The Laplace transform table is queried, and the use of the nature of the Laplace transform, it can be its inverse Laplace transform Let , , and the conditions can be substituted:
An expression for the inverse Laplace transform of a formula (9). Similarly, the results of Laplace inverse transformation of the formula (10) can be obtained. By constant deformation, the formula (10) is available:
